ABSTRACT--One hundred spat of Crassostrea gigas obtained from a coastal area in north-eastern Japan were examined for the protistan parasite Haplosporidium nelsoni. Haplosporidium-like plasmodia were histologically observed in two spat and positively reacted with a H. nelsoni-specific probe in in situ hybridization. Four spat including the two spat in which the plasmodia were found showed positive reaction in PCR analysis for the detection of H. nelsoni. The small subunit ribosomal RNA sequence amplified from the spat was virtually identical (99.7%) to the sequence of H. nelsoni previously reported. These results demonstrate that H. nelsoni is distributed in Japan.
Haplosporidium nelsoni, popuraly known as MSX, is one of the main pathogens of the eastern oyster Crassostrea virginica, and the infection of harvested oys ter by H. nelsoni is required to be notified to Office Inter national des Epizooties (OIE)1). The parasite has been causing large economic losses along the Atlantic coast of the United States, where C. virginica is the staple of the shellfish industry. Similar pathogens have been found in Pacific oysters, Crassostrea gigas, from Korea, Japan and the west coast of North America2,3,4). Recently, Haplosporidium-like organisms in C. gigas were identified as H. nelsoni by molecular diagnostic tools5).
Japan is not included in the areas contaminated with H. nelsoni in the current OIE diagnostic manual1). Therefore, it is necessary to reconfirm the presence of H. nelsoni in Japan from the point of view of international disease prevention. In this study, we examined Pacific The histological observations showed that two individuals were infected with Haplosporidium-like plasmodia in the connective tissues among the 100 spat (Fig.  1) . Neither the sporogonic stage nor any spores were observed. The in situ hybridization with the H. nelsoni specific DNA probe yielded positive reactions with the plasmodia in both of the infected spat (Fig. 2) . Four spat, including the two infected spat that were found to be infected by histological observations, were PCR positive. The SrRNA gene (1745 bp; Genbank accession AB080597) amplified from one spat infected with the plasmodia was virtually identical to the previously reported sequence of H. nelsoni (Genbank accession U19538). The differences between the present sample and H. nelsoni were the transition substitutions of 3 nucleotides and insertions of 2 nucleotides.
There was a similarity of 99.7% in the SrRNA sequences between the present sample and H. nelsoni. The level of similarity is considered to be within intraspecific variation. SrRNA phylogeny clearly showed the sequence was H. nelsoni (Fig. 3) .
It is generally difficult to trace the invasion route of a pathogen, The present results reconfirm that H. nelsoni is distributed in Japan.
It is possible that H. nelsoni was introduced into the United States with importations of infected C. gigas from Japan. Based on this study, the Ministry of Agriculture, Forestry and Fisheries notified the OIE of the presence of H. nelsoni in Japan. The Neighbor-Joining method was employed for the inference. The tree was unrooted. Bootstrap probabilities (%) are shown on the internal branches.
